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History

• 1945 – Harold D. Kesling
• Positioner 

• 1960s
• „one piece plastic”

• after MB-therapy for fine corrections, occlusal 
equilibration, retention, sport protector splint;

• 1993 – John Sheridan
• Essix retainer 

• Clear material

• Press-point and fenestration

• Only one aligner – all modifications were 
made by the practitioner.

• Still in use as a retainer
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History- Invisalign

• 1997 - Zia Chishti and Kelsey Worth

• First clear aligner system– Invisalign

• Almost invisible ortodontic treatment

• Max. 0,25 mm movement using one 
aligner;

• Digital planning, SLA resin casts

• Series of transparent and flexible 
aligners

• 1999 – Align Technology

Gyermekfogászati és Fogszabályozási Klinika



Semmelweis University

Department of Pediatric Dentistry and Orthodontics
Dorottya Bányai DMD PhD

senior lecturer

The Invisalign®- terminology
•  „Midcourse-correction“: 

•  during treatment, new setup and splints; 
•  extra costs for the patient;
•  like bracket positioning modification in the MB-therapy;

• „Re昀椀nement“: 
•  at the end of the treatment the orthodontist can ask for 

more splits for corrections, occlusal;
•  „Interproximal reduction” (IPR):

• stripping;
•  „Attachments”:

•  retention, and also for complex movements;
•  shape and placing.
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Other systems

• Clear-Aligner® (Scheu Dental)

• Essix® (Raintree Essix, Dentsply)

• Smart Moves® (Great Lakes)

• Simpli5® (Ormco)

• eCligner® (eClear Ltd.)

• In-Line® (Rasteder KFO-Labor GmbH)

• Orthocaps® (Ortho Caps)

• HappySmile

• My Clear Brace  etc..
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Invisalign - SmartTrack

• Memory • Force deflection
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Aligner treatments
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Multibond appliances/ Aligner

MB Aligner

Power Pull Push

Ligation Wire and bracket slot Aligner around the teeth

Anchorage Force-counterforce Segments

Clear aligner technique / Sandra Tai
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MB Aligner

Extrusion 1 tooth Anterior segment

Intrusion relative Selective or segment intrusion

Torque Labial and lingual Lingual root torque

Angulation Bracket positioning, bending Optimalized attachments

Multibond appliances/ Aligner

Clear aligner technique / Sandra Tai

Gyermekfogászati és Fogszabályozási Klinika



Semmelweis University

Department of Pediatric Dentistry and Orthodontics
Dorottya Bányai DMD PhD

senior lecturer

Multibracket  
systems vs. 

Aligners
• Compliance

• Esthetics                

• Oral hygiene             

• Price 

• Treatment time

• precision
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Angulatio (root-tip)

Forces with attachmentsForces without attachments

• If the clinical crowns are short, it is very difficult to achieve angulation;
• Long, vertically placed CRT (curved root tipper)
• For Root Tip there are no standard types available; 
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Extrusion

• OPTIMIZED 
EXTRUSION 

ATTACHMENT

• Horizontally placed ellipsoid attachment can achieve 1mm front teeth 
extrusion;
• If placed palatinally, the patient can  feel some discomfort
• For extrusion of the incisors and the canines for more than 5 mm, in 2009 
the Optimized Extrusion Attachment, was developed, for individualized 
patient care;
• Still no ClinCheck®„Drag and Drop“-function for the orthodontist!

ellipsoid attachments
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Intrusion

Lower incisor intrusion

• More than 0.50 mm is possible, because the splint is covering all teeth and a part of the 
alveolus;
• Nttachments must be placed on the neighbour teeth;
• Ellipsoidal vertical attachments on the premolars for the extrusion of the lower front from 
canine to canine, this will cause an extrusion in the premolar region.
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Root torque

• Controlled root torque: „pression-ridges“, 3°-bigger root torque, these will be automatically 
incorporated in the splint;
• For better inclination;
• No need for further attachments, exception for palatal „Bite Ramps“;
2010: introducing  SmartForce™-t to ClinCheck® program: auxiliary palatal PowerRidges in 
the incisal third of the canines.

PowerRidges™ 2010
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Force application – tooth movement

• „Thermosealing“: pressing 
points are made in the splint 
at every check-out.

• „Mounding-technique“: 
composite attachment on the 
tooth!

A: Essix®-pressing 
points
B: Essix®-Mounding
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Tooth movement with aligners

• Wraps the teeth all around

• The anatomy of the crown is a big influencing 
factor

• Push vs. pull
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Tooth movement with aligners
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Tooth movement with aligners
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• Tooth movements has matemathical predictability from the start to the 
end point

• Due to attachments tooth movement becomes predictable

• The wished force can be determined while manufacturing (material)

Tooth movement with aligners
Gyermekfogászati és Fogszabályozási Klinika



Semmelweis University

Department of Pediatric Dentistry and Orthodontics
Dorottya Bányai DMD PhD

senior lecturer

Attachments

• Predictable tooth movements

Clear aligner technique / Sandra Tai
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• Standard attachments
• Anchorage

• Tipping, root control

• Gap closure

• Ellipsoid (rotation)

• „Rectangular curved root tipper“,- CRT (post extraction gap closure, translation tooth 
movements)

• Bevelled

Attachments
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Gyermekfogászati és Fogszabályozási Klinika



Semmelweis University

Department of Pediatric Dentistry and Orthodontics
Dorottya Bányai DMD PhD

senior lecturer

SmartForce® Optimalized Attachments

• The SmartForce® biomechanic guidelines

• Optimalized force system to make tooth movements predictable

• Individualized design (tooth shape, size etc.)

• Precise positioning
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Optimalized attachements

Rotation Extrusion Angulation
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Optimalized attachements

• Buccal optim. attachment

• Palatinal press points

• Rotation+ vertical movement
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Optimalized attachements
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Torque – Power Ridge
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SmartForce - 2009 

• Power Ridge
• Precision cut
• Rotation optim. attach.
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- 2011

• Optim. attachments- root 
angulation control

• Multi-tooth attachments
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-  2013

• SmartTrack®
• 260 materials

• Multilayer foil

• More flexible

• Force defl. Similar to NiTi 
wires

• Bite ramp
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SmartStage

• Extraction cases

• SmartStage ™

• ClinCheck® Pro

Gyermekfogászati és Fogszabályozási Klinika



Semmelweis University

Department of Pediatric Dentistry and Orthodontics
Dorottya Bányai DMD PhD

senior lecturer

Digital orthodontics-CAD
Semi-digital workflow

Gyermekfogászati és Fogszabályozási Klinika



Semmelweis University

Department of Pediatric Dentistry and Orthodontics
Dorottya Bányai DMD PhD

senior lecturer

Digital orthodontics-CAD
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Full digital workflow
Digital orthodontics-CAD
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Digital Workflow-scanning and 
design

• Immediat connection with the lab

• Individual orthodontic appliances 

• Shorter treatment duration

• Virtual storage
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Digital orthodontics-CAD
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• Fixed appliances (indirect bonding)

• Fix retainers

Digital orthodontics-CAD
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Digital orthodontics-CAM
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• Step by step modelling of the whole procedure

• Fixed appliances: multiple influencing factors, 
only CAD (outcome and device planning) and 
CAM (manufacturing) are possible

• Aligner treatment: CAT is modelling the step 
by step treatment procedure

Digital orthodontics-CAM
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Digital orthodontics-CAM- video
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• pretreatment • plan

Digital orthodontics-CAM

• superimposition
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• Modelling of crowns and roots

• Attachment planning

Digital orthodontics-CAT
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• Staging
• Movement of solo tooth or segments

• Sequence
• Timing of dedicated steps
• Biomechanic coordination

• Speed
• Characteristics of forces
• Complex totth movements

Digital orthodontics-CAT
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• IPR
• quantity

• localization

• anatomic crown shape

• Attachments

• Optimalising tooth movements

Digital orthodontics-CAT
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„Begin with the end in mind”

Reverse/back engineering

Digital orthodontics-CAT
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• Cooperation of AI, dentist 
and technician

• 3D devices

• Manual correction usually 
needed

Digital orthodontics-CAT
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Thermoformed aligners vs. directly 
printed aligners

• Flexible

• transparent
• Cheaper to 

produce

• Less flexible

• Less transparent

Gyermekfogászati és Fogszabályozási Klinika



Semmelweis University

Department of Pediatric Dentistry and Orthodontics
Dorottya Bányai DMD PhD

senior lecturer

Invisalign - video
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Clear Aligner

• 3 step system

• soft-medium-hard
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ClearCorrect - video
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Special thank to:

• Dr Levente Szegedi- presentation

• Dr. Réka Bálint

• Dr. Tamás Felkai

• Sandra Tai – Clear Aligner Technique 2018

• Zsolt Langmár– Happysmile
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Thank you for your kind 
attention!
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